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(54) Electronic device 

(57) In the electronic device of the present inven- 
tion, leg portions (1 b) of a frame are projected downward 
from the underside of a printed circuit board (2), so the 
positioning of the electronic device can be done by in- 
serting the leg portions into holes formed in a mother 



printed circuit board. Thus, when the electronic device 
is surface-mounted to the mother board, there is no fear 
of its dislocation even under vibration or shock. Accord- 
ingly, the electronic device is not deteriorated at all in its 
quality. 
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Description 

[0001] The present invention relates to an electronic 
device suitable for use in, for example, transmitter-re- 
ceiver unit of a portable telephone. 
[0002] A conventional electronic device will now be 
described with reference to FIGS. 6 to 8. A box-shaped 
frame 21 formed by a metallic plate is provided with side 
walls 21a which define an inside space having upper 
and lower openings and is also provided with mounting 
legs 21b formed in the side walls 21a. 
[0003] On a printed circuit board 22 is formed a con- 
ductive pattern 23, to which various electric parts (not 
shown) are soldered to constitute a desired circuit. 
[0004] The printed circuit board 22 is inserted from be- 
low the frame 21 into the inside space defined by the 
frame 21 and is secured to the frame by bending the 
mounting legs 21b inwards. 

[0005] The mounting legs 21 b and the conductive pat- 
tern 23 are soldered together at 24 to earth the conduc- 
tive pattern 23 to the frame 21 . 
[0006] As shown in FIG. 8, the electronic device such 
as a transmitter-receiver unit constructed as above is 
then mounted onto such as a mother printed circuit 
board 25 of the portable telephone and is used. 
[0007] In this case, the electronic device is surface- 
mounted onto the mother printed circuit board 25. More 
particularly, first the electronic device is put on a prede- 
termined place of the mother printed circuit board 25 and 
thereafter a cream solder is applied to each corner por- 
tion between a conductive pattern 26 on the mother 
board 25 and the frame 21 of the electronic device. 
[0008] Then, the mother board 25 and the electronic 
device are put on a belt (not shown) and are conveyed 
to a reflow treatment device to ensure soldering be- 
tween the conductive pattern 26 on the mother board 
25 and the frame 21. 

[0009] In the conventional electronic device, the 
frame 21 is mounted merely by being put on the mother 
board 25, so at the time of surface mounting there is a 
fear that soldering may be done in a dislocated state of 
the electronic device from a predetermined position on 
the mother board due to vibration or shock. Therefore, 
the quality of the device may deteriorate. 
[0010] Further, since soldering is performed at corner 
portions between the frame 21 and the mother board 
25, there arises the problem that at the time of surface 
mounting the solder spreads along the corner portions 
and hence becomes thinner, thus resulting in the solder- 
ing being not effected to a satisfactory extent. 
[0011] According to the present invention, for solving 
the above-mentioned problems, there is provided an 
electronic device comprising a metallic frame having 
side walls and leg portions projecting downward from 
the side walls and a printed circuit board having through 
portions, the through portions being each constituted of 
a through hole or cutout portion, and wherein the printed 
circuit board is put on the underside of the frame in a 



partially outwardly projected state of the printed circuit 
board from the side walls, and the leg portions of the 
frame are inserted into the through portions of the print- 
ed circuit board and are projected downward from the 
5 underside of the same board. 

[0012] Preferably, the leg portions are tightly fitted in 
the through portions. 

[0013] Preferably, the leg portions each have a ta- 
pered portion which is wider gradually from its base end 

10 portion toward its tip end portion. 

[0014] Preferably, the printed circuit board has gap 
portions contiguous to the through portions. 
[001 5] Preferably, the gap portions are each adjacent 
to a side end portion of the printed circuit board and par- 

is tially opened in the side end portion. 

[0016] Preferably, the printed circuit board has a con- 
ductive pattern in proximity to the leg portions. 
[0017] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 

20 accompanying drawings, in which: 

FIG. 1 is a partial exploded perspective view of an 
electronic device according to an embodiment of 
the present invention; 
25 FIG. 2 is a sectional view of a principal portion of 
the electronic device; 

FIG. 3 is a partially cut-away plan view of the elec- 
tronic device; 

FIG . 4 is a sectional view of a principal portion show- 
30 ing a mounted state of the electronic device; 

FIG. 5 is a sectional view of an electronic device 
according to another embodiment of the present in- 
vention; 

FIG. 6 is a partial perspective view of a conventional 

35 electronic device; 

FIG. 7 is a sectional view of a principal portion of 
the conventional electronic device; and 
FIG . 8 is a sectional view of a principal portion show- 
ing a mounted state of the conventional electronic 

40 device. 

[0018] Electronic devices embodying the present in- 
vention will be described hereinunder with reference to 
FIGS. 1 to 5. FIG. 1 is a partial exploded perspective 

45 view of an electronic device according to an embodi- 
ment of the present invention, FIG. 2 is a sectional view 
of a principal portion of the electronic device, FIG. 3 is 
a partially cut-away plan view of the electronic device, 
FIG. 4 is a sectional view of a principal portion showing 

50 an installed state of the electronic device, and FIG. 5 is 
a sectional view of an electronic device according to an- 
other embodiment of the present invention. 
[0019] The construction of an electronic device ac- 
cording to an embodiment of the present invention will 

55 now be described with reference to FIGS. 1 to 4. A box- 
shaped frame 1 formed by a metallic plate is provided 
with side walls 1a which define an inside space having 
upper and lower openings and is also provided with a 
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plurality of leg portions 1 b projecting downward from the 
lower ends of the side walls 1a. 
[0020] A printed circuit board 2 has through portions 
2a each constituted of an arcuate through recess, gap 
portions 2b contiguous to the through portions 2a re- 
spectively and each constituted of an arcuate through 
recess, and open portions 2d each formed by opening 
part of the associated gap portion 2b in a side end por- 
tion 2c. 

[0021] The through portions 2a and the gap portions 
2b may each be formed by a hole formed through the 
printed circuit board 2. 

[0022] A conductive pattern 3 is formed on the printed 
circuit board 2 and various electric parts (not shown) are 
soldered to the conductive pattern 3 to constitute a de- 
sired circuit. 

[0023] As shown in FIGS. 2 and 3, the printed circuit 
board 2 is put on the underside of the frame 1 in a par- 
tially outwardly projected state from the side walls 1a. 
[0024] In this case, the leg portions 1 b of the frame 1 
are projected downward from the underside of the print- 
ed circuit board 2 while being tightly fitted respectively 
in the through portions 2a of the printed circuit board 2. 
[0025] By such tight fitting of the frame leg portions 
1b in the through portions 2a of the printed circuit board 
2 the same board is secured to the frame 1 . If necessary, 
the leg portions 1 b and the conductive pattern 3 may be 
soldered together to ensure a firm installation of the 
printed circuit board and earthing of the conductive pat- 
tern 3 to the frame 1 . 

[0026] The electronic device such as a transmitter-re- 
ceiver unit thus constructed is mounted onto, for exam- 
ple, a mother printed circuit board 5 of a portable tele- 
phone and is used, as shown in FIG. 4. 
[0027] In this case, the electronic device is surface- 
mounted onto the mother board 5. More specifically, 
first, the electronic device is put on the mother board 5 
while inserting the leg portion 1 b projecting from the un- 
derside of the printed circuit board 2 into holes 5a 
formed in the mother board to effect positioning of the 
electronic device with respect to the mother board. 
[0028] A cream solder is applied into the gap portions 
2b of the printed circuit board 2, allowing the cream sol- 
der to be present between a conductive pattern 6 on the 
mother board 5 and each frame leg portion 1b of the 
electronic device. 

[0029] Next, the mother board 5 and the electronic de- 
vice are put on a belt (not shown) and are conveyed to 
a reflow treatment device, in which the conductive pat- 
tern on the mother board and the frame 1 are soldered 
together at 7. 

[0030] Referring to FIG. 5, there is illustrated an elec- 
tronic device according to another embodiment of the 
present invention. In this embodiment, leg portions 1b 
of a frame 1 are each formed with a tapered portion 1c 
which is wider gradually from its base end portion toward 
its tip end portion. 

[0031] The tapered portions 1 c function to prevent the 



printed circuit board 2 from coming off the frame 1 when 
the printed circuit board is brought into engagement with 
the leg portions 1b of the frame. 
[0032] Other constructional points are the same as in 
5 the previous embodiment, so common components are 
identified by the same reference numerals and explana- 
tions thereof will be omitted. 

[0033] According to the electronic device of the 
present invention, as set forth above, the leg portions 

10 1 b of the frame 1 are projected from the underside of 
the printed circuit board 2. By inserting the leg portions 
1b into the holes 5a of the mother printed circuit board 
5, it is possible to effect positioning of the electronic de- 
vice and prevent the electronic device from being dislo- 

15 cated even under vibration or shock at the time of sur- 
face-mounting of the electronic device. Consequently, 
the electronic device is free of any defect in its quality. 
[0034] Besides, the frame 1 and the printed circuit 
board 2 can be combined together by tightly fitting the 

20 leg portions 1b into the through portions 2a of the printed 
circuit board 2. It is not necessary to perform such an 
operation as caulking. Thus, it is possible to provide an 
electronic device superior in productivity. 
[0035] Moreover, where the leg portions 1 b are each 

25 formed with the tapered portion 1 c which is wider grad- 
ually from its base end portion toward its tip end portion, 
it is possible to surely prevent the printed circuit board 

2 from coming off the leg portions 1b, and the printed 
circuit board 2 can be surely brought into abutment 

30 against the underside of the side walls 1a of the frame 
1 . Thus, it is possible to provide an electronic device of 
a high accuracy. 

[0036] Further, by forming the gap portions 2b contig- 
uous to the through portions 2a in the printed circuit 
35 board 2, it is possible to let the gap portions 2b serve as 
solder sumps. Thus, it is possible to provide an electron- 
ic device capable of being soldered firmly onto the moth- 
er board 5. 

[0037] Further, by forming the open portion 2d in each 
40 gap portion 2b it is possible to enlarge the gap portion 
2b, so that the application of a cream solder becomes 
easier and it is possible to effect soldering over a wider 
area. Thus, it is possible to provide an electronic device 
which can be soldered reliably. 
45 [0038] Further, by forming the conductive pattern 3 in 
proximity to the leg portions 1b on the printed circuit 
board 2, it is possible to effect soldering of the printed 
circuit board with the conductive pattern simultaneously 
with soldering of the conductive pattern 6 on the mother 
50 board 5 with the leg portions 1 b. Therefore, it is possible 
to save the trouble of soldering the conductive pattern 

3 to the frame 1 and hence possible to provide an elec- 
tronic device superior in productivity. 
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Claims 

1 . An electronic device comprising: 
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a metallic frame having side walls and leg por- 
tions projecting downward from said side walls; 
and 

a printed circuit board having through portions, 
said through portions being each constituted of 5 
a through hole or cutout portion, 
and wherein said printed circuit board is put on 
the underside of said frame in a partially out- 
wardly projected state of the printed circuit 
board from said side walls, and said leg por- 10 
tions of said frame are inserted into said 
through portions of the printed circuit board and 
are projected downward from the underside of 
the printed circuit board. 

15 

2. An electronic device according to claim 1 , wherein 
said leg portions are tightly fitted in said through por- 
tions. 

3. An electronic device according to claim 2, wherein 20 
said leg portions each have a tapered portion which 

is wider gradually from its base end portion toward 
its tip end portion. 

4. An electronic device according to any of claims 1 to 25 
3, wherein said printed circuit board has gap por- 
tions contiguous respectively to said through por- 
tions. 

5. An electronic device according to claim 4, wherein 30 
said gap portions are each adjacent to a side end 
portion of said printed circuit board and partially 
opened in said side end portion. 

6. An electronic device according to any preceding 35 
claim, wherein said printed circuit board has a con- 
ductive pattern in proximity to said leg portions. 
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FIG. 3 
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